Culture media variation as related to in vitro aging of human fibroblasts: I. Effects on population doubling, nuclear volume and nuclear morphology.
The relative effect of five commonly used culture media (MEM, BME, McCoy's 5A, M199 and HMEM) on the population doubling level (PDL), nuclear volume and nuclear morphology was examined during in vitro senescence of WI-38 human fetal fibroblasts. Statistical analyses showed that cells grown in M199 had a significantly lower PDL than that of cells cultured in any other medium. The PDL in McCoy's 5A was significantly lower compared to that in BME, MEM and HMEM. Cells grown in BME, MEM and HMEM showed similar PDL. It was found that the nuclei of aged cells grown in M199 were significantly larger in volume than cells aged in any other medium. The average increases in nuclear volume of cells during aging in BME, MEM and McCoy's 5A were statistically equivalent. The increase in nuclear volume in HMEM was significantly smaller than that of cells aging in M199 and was longer than that of cells aging in BME or MEM. Linear regression analysis showed that there was a linear increase in nuclear volume as a function of PDL for cells aged in all five media. However, the rate of increase in nuclear volume with increasing PDL varied from medium to medium. There was no significant difference between media on induction of abnormal nuclear morphology as related to PDL. The relative effects of all five media were not uniform on the three cellular parameters investigated during in vitro aging of WI-38 cells. It is, therefore, suggested that one should keep this medium differential in mind to allow meaningful comparison of possible changes in various morphological parameters during in vitro senescence of diploid human fibroblasts such as WI-38.